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composite forms built up of cylinders and cones so as represent approximately the actual shape of bells. In the case of the hyperboloid of one sheet (Fig. 2), completed by a crown in the form of a circular disk through the centre, and extending across the aperture, it appeared that there was no nodal circle for n = 2. The investigation is appended to this paper.
The composite forms, Figs. 4 and 5, represent the actual bell (Fig. 3*) as nearly as may be.    At the top is a circular disk, and to this is attached
Fig. 2.                                                      Fig. 3.
a cylindrical segment. The expanding part of the bell is represented by one (Fig. 4), or with better approximation by two (Fig. 5), segments of cones. The calculations are too tedious to be reproduced here, but the results are shown upon the figures. In both cases there is a circular node N for n = 2, not far removed from the rim, and in Fig. 5 very nearly at the place which represents the sound-bow of an actual bell. In the latter case there is a node N' for n — 3 near the middle of the intermediate conical segment.
The nodal circle for n = 2 has been verified experimentally upon a bell constructed of thin sheet zinc in the form of Fig. 5. The gravest note, G8> and the corresponding mode of vibration, could be investigated exactly in the
Fig. 4.
Fig. 5.
manner already described. In each mode of this kind there were four nodal meridians, and a very well defined nodal circle. The situation of this circle was not quite so low as according to calculation; it was almost exactly in the middle of the lower conical segment. By merely handling the model it was
* Copied from Zamminer, Die Musik wid die musikaliachen Instrumente.   Giessen, 1855.ons are halved, all the tones should rise in pitch by a exact octave. I have been given to understand, however, that bells are IN designed upon this principle of similarity, and that the attempt to do i would result in failure. It is just possible that differences in cooling me influence the hardness, and so interfere with the similarity of correspondir parts, in spite: of uniformity in the chemical composition of the metal; bi this explanation does not appear adequate. Can it be that when the sea of a bell is altered it is desirable at the same time to modify the relatiA intensities, or even the relative frequencies, of the various partials ?
